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PUPILS to whom this textbook is issued must not write on any page 
or mark any part of it in any way, consumable textbooks excepted. 


1. Teachers should see that the pupil’s name is clearly written in ink in the spaces above in 


every book issued. 


2. The following terms should be used in recording the condition of the book: New; Good; Fair; 


Poor; Bad. 
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The Energy, Matter, and Change Program 


Science is a human endeavor. It is an attempt 
to provide rational explanations for the work- 
ings of nature. Therefore, science exists 
wherever there are people. 

Energy, Matter, and Change (EMC) attempts 
to make young adolescents, the students 
between the ages of 11 and 15, aware of the 
relevance and humanness of science. EMC pro- 
vides students with an opportunity to use the 
processes of science in the laboratory, to learn 
about the ways in which others have used these 
processes to contribute to scientific knowledge, 
and to look into the relationship between 
science, technology, and our society. 

Practically every aspect of the students’ 
daily lives—as well as the larger social problems 
they are beginning to notice—are directly or 
indirectly related to science and technology. 
EMC strives to provide students with some 
information and working skills for under- 
standing that complex environment. 





The EMC components for reaching this goal 
are the laboratory book, a teacher’s edition of 
the laboratory book, the student text, and this 
handbook. Together they provide a wide range 
of learning experiences. 

In the science classroom, a wide range of 
learning experiences is especially important 
for young adolescents since they vary in mental 
development much as they do in physical devel- 
opment. Some students have difficulty with 
formal concept formation even after extensive 
concrete experience. Yet others are as capable 
of abstract thought as any adult. 


Indiviidualiization 


The EMC program contains many options to 
provide for the individual differences that exist 
among students—both in ability and interests. 
The required, or core, material comprises only 
half of the student text. Optional readings and 
optional activities comprise the other half. The 
laboratory book has optional experiments for 
the more interested and/or the more able stu- 
dents. And there are review activities for those 
students lacking in some of the basic labora- 
tory and math skills. 

Through its variety of readings and investi- 
gations, EMC has attempted to reach as wide a 
range of students as possible. In our technolog- 
ical society, science literacy should not be 
limited to a select few; it is essential for 
everyone. 





Using the EMC Handbook 


This handbook is intended to be a convenience 
tool for you, the teacher. It contains a variety 
of information we think you may find useful. 

The three main sections of the handbook are 
(1) a suggested lesson-plan sequence, (2) re- 
source information, and (3) suggestions for 
evaluation of student progress. 

The pages directly following this introduc- 
tion are on the metric system (pp. 6-8). There 
you will find our rationale for its use through- 
out the program. These pages also contain a 
bibliography on metrication and on the use 
and teaching of the metric system. The answers 
to the metric puzzle on pages XIV-1 of the 
text and for the practice problems on page 514 
of the text are included in that section. 


FLENGIUTS 


The suggested lesson-plan sequence, which 
integrates the various parts of the EMC pro- 
gram, follows the metric section. The specific 
process and content goals around which this 
program was designed are listed there. The pro- 
cess goals, those for the laboratory, are stated 
in behavioral terms. These goals also appear in 
the laboratory book sections entitled, ‘‘Some 
Things You Should Be Able to Do Now.” The 
content goals are stated in conceptual terms 
and appear only in the left-hand column of the 
suggested lesson-plan sequence. 


The introduction to the sequence will give 
you more information on its content and use. 

The equipment and supply inventory starts 
the resource information section of the hand- 
book. This inventory is an alphabetical listing 
of all equipment and supplies needed to teach 
the EMC laboratory program. The list includes 
the amount of each item needed for each labo- 
ratory group, the unit(s) in which that item is 
used, and suggested sources for the item. 
Addresses of a representative sampling of 
science-equipment and supply sources are also 
given. 

Multimedia suppliers are listed according to 
the type of materials they provide. Those who 
will send free materials are given precedence 
over suppliers from whom you must rent or 
purchase materials. 


Publishers are listed in case you wish to 
obtain some of the books and periodicals 
included in the various bibliographies scattered 
throughout the handbook. 

The last section of this handbook contains 
materials on student evaluation. There is a dis- 
cussion of the ways the various features of the 
EMC program may be used for evaluation of 
student progress in reaching process and con- 
tent goals. The bibliography of evaluation 
materials which follows that discussion may be 
used for further information on evaluation 
tools and techniques. 

Also included in the evaluation section are 
answers to the objective questions on the 
optional readings in the student text. 


The last portion of the evaluation section in 
this handbook provides objective questions on 
the content goals of the EMC program. The 
first set contains questions designed for use as 
chapter or unit tests. The second set of ques- 
tions comprises a mastery test for the program. 
You may wish to use all or some of the ques- 
tions from both sets as part of your total eval- 
uation of student progress. 


Using the EMC Program 


You may find the following suggestions helpful 
in using the EMC program. 

1. Start by discussing with the students the 
introduction to the program on pages IV- VII 
of the student text. These pages present the 
parts of the program. 

2. After the text introduction, discuss the 
introduction to the laboratory book (pp. VIII- 
X) with the students. The title of each cartoon 
frame is the same as the title of each of the 
sections of the laboratory book. 

3. Before going any further, you may wish to 
assess students’ command of the metric system 
by having them do the puzzle on pages XIV-1 
of the text. A short discussion of the metric 
system and practice problems in using it are on 
pages 513-515 of the text. Most of the review 
activities on pages 237-258 of the laboratory 
book also use the metric system. 


INQUIRY 
APPROACH 


4. The laboratory book is the students’ guide 
to the EMC program. Point out the statement 
at the beginning of each unit and chapter in the 
laboratory book, which refers students to the 
appropriate introductory page(s) in the text. 
Also have students notice that a similar refer- 
ence is made, after each set of investigations, to 
basic readings on the same topic. 

5. After the various introductory materials— 
both in the student text and laboratory book, 
students should be able to start their laboratory 
work. Emphasize the fact that drawings and 
verbal instructions are provided to help them 
set up the equipment. 

6. Remind students to pay close attention to 
the sections printed in red and flagged with a 
STOP sign. These give important information 
for the safety of the students and for the pro- 
tection of the laboratory equipment. 

7. Refer students needing extra help with basic 
laboratory and math skills to the appropriate 
activities in the appendix of the laboratory 
book. That section is called ‘‘Renewing Your 
Skills.” 

8. Encourage those students who have success- 
fully completed their basic laboratory investi- 
gations and the corresponding readings in the 
text to try the optional activities in the labora- 
tory book entitled ““Your Turn.” In many of 
these ‘““Your Turn”’ sections students have the 
opportunity to set up their own experiments. 
On occasion, you may wish to substitute the 
very simple ones for basic investigations, espe- 
cially for those students having difficulty with 
particular aspects of some basic investigations. 


9. Remind students to record their laboratory 
observations in the space provided and to 
answer the questions following each laboratory 
investigation. These questions were designed to 
help students interpret their data. 


RIEADALILIT YT 


10. Have all students complete the text read- 
ings referred to in the laboratory book. These 
readings are printed in a three-column format 
and use photographs and drawings of actual 
laboratory setups as the basis for an inquiry- 
oriented presentation of the material. Because 
these readings are presented in short sections 
and are heavily illustrated—50 to 66 percent— 
students who are immature in reading skills will 
not be afraid to attempt them. 


11. Encourage average and above-average 
students to try the optional readings (essays), 
each of which is identified by a gray arrow at 
the top of the first page. These readings cover 
such diverse topics as the history of the electric 
motor, the theories of light, and the distillation 
of peppermint oil. Many of the optional read- 
ings are written at a higher reading level than 
the basic material. However, less-able students 
may find some of the subject matter interesting 
enough to tackle it. Objective review questions 
and one or two open-ended questions for 
further individual research for each essay are 
provided in Appendix C of the student text. 


12. Encourage all students to try the “‘On 
Your Own” activities in the student text. These 
usually require very simple materials that can 
be obtained at the hardware store and/or the 
supermarket. These activities were primarily 
designed to be done at home, but you may 
wish to use them in the classroom. 

13. Students can check their own progress in 
their laboratory work by using the items given 
in behavioral terms in the sections entitled 
‘‘Some Things You Should Be Able to Do 
Now.”’ These sections appear at the end of each 
group of laboratory investigations. 

14. Students can get immediate reinforcement 
on their progress in the basic text readings by 
answering the “Test Yourself’? questions and 
turning to Appendix B of the student text for 
suggested answers. 

15. You may want to use both of the above 
student self-evaluation sections for your own 
evaluation of student progress. Objective ques- 
tions are also provided for your convenience on 
pages 139-165 of this handbook. For a more 
detailed discussion of all the options for evalua- 
tion in the EMC program, please turn to page 
130 of this handbook. 


Measurement Is Spelled .. . Metrication 













WE'RE GOING 
TO HAVE To LEARN 
THE METRIC SYSTEM, 
FRANKLIN 
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BY THE TIME WE GROW UP, 
THE METRIC SYSTEM WILL 
PROBABLY BE OFFICIAL. 











The world’s system of measurement is metric. 
Over 90 percent of the people in the world use 
it. Its usage is required in all science courses in 
high school and college, in industry, in most 
professions, and by all scientists. Today, the 
question has changed from if the United States 
will “‘go metric”’ to how and when. 


For this reason, the primary language of mea- 
surement in the EMC program is metric. You 
might want the students to read the essay on 
the metric system, pp. 242-245, before they 

attempt any practice problems or even begin 

any lab work. 


Problems are available in the student text, 
Appendix A, and activities are available in the 
student lab book or Teacher’s Edition, Appen- 
dix A, ‘“‘Renewing Your Skills.” 


Teaching the metric system should be done in 
such a way that students learn to think in this 
language of measurement. Undue emphasis 
should not be placed on converting from one 
system to another since converting is only an 
exercise in multiplication and division. Stu- 
dents will come to learn conversion factors 
through daily use. 


ONE INCH |S 2.54 CENTIMETERS. 
ONE FOOT 19 0.3048 METERS AND 


I'LL NEVER MEASURE ANYTHING 
AGAIN AS LONG AS I LIVE ! 


ONE MILE |S 1.609 KILOMETERS... 





In looking ahead, the National Science 
Teacher’s Association (NSTA ) has proposed a 
ten-year schedule for changing from present 
usage of the English system to the metric sys- 
tem entirely, insofar as science education is 
concerned. 


Proposed NSTA Ten-Year Conversion Schedule 


Year Proposed Plans 


On Planning, training, support for 
research, and other preparations. 


Seen Grades 7-12: metric system to be 
taught and used exclusively. 
Grades K-6: metric system taught as 
a “first language,’’ English system 
taught as a “‘second language.”’ 


Metric system used exclusively in all 
elementary and secondary education. 


STUDIES 


A Metric America: A Decision Whose Time Has 
Come, a report to Congress on the U.S. Metric 
Study, by Daniel V. De Simone. National 
Bureau of Standards (NBS). Special Publication 
345. 192 pages ($2.25). SD Catalog No. C138. 
10:345, July 1971. 


Education, an interim report of the U.S. Metric 
Study, by B. L. Robinson. Education Develop- 
ment Center, NBS. Special Publication 345-6. 
212 pages ($1.75). SD Catalog No. C13. 
10:345-6, August 1971. 


ARTICLES 


““A Metric America.”’ National Bureau of 
Standards Technical News Bulletin. 222-230 
(Reprint, $.30), September 1971. 


‘“‘Coming of the Metric System,” F. Kendig, 
Saturday Review of Science, 1:40-44, 
November 25, 1972. 


PAMPHLETS 


All You Will Need to Know About Metric (for 
Everyday Life). Department of Commerce, 
NBS. 


Brief History of Measurement Systems with a 
Chart of the Modernized Metric System. NBS. 
Special Publication 304 A ($.25), revised 
October 1972. 


History & Explanation of the Metric System. 
Swani Publishing Co., 1970. 


‘‘Metrication Issue.” Arithmetic Teacher. 
National Council of Teachers of Mathematics, 
April 1973. 


Metric supplement to Science and Mathematics. 


F. J. Helgren, a workbook, Metric Association, 
Incl iis 


Metric Units of Measure. Metric Association, 
(ater ISOS. 


Units of Weights & Measures. NBS. Miscella- 
neous Publication 286 ($1.50). SD Catalog 
No. C13. 10:286. 


METRIC MEASUREMENT RESOURCES 


For detailed product information and prices, 
write to any of the following. 


Albert Balla & Co. 

3494 Ocean Blvd. 

Ft. Lauderdale, Fla. 33308 

(decimeter box, 30-centimeter ruler, a half- 
meter stick, all-metric meter) 


Edmund Scientific Co. (catalog #731) 
101 East Gloucester Pike 
Barrington, N.J. 08007 


Director, Packet Services 

Elementary Science Packet #2 

National Science Teachers Association 
(IBM Reference Card international system 
of units or SI $2.00) 


Metric Association, Inc. 
(measuring tape, celsius indoor thermometer, 
wooden meter stick, plastic ruler) 


National Aeronautics & Space Administration 
Information on the Metric System and Related 
Fields 

Includes a list of related publications in NASA 
library, sources of metric tooling and training 
aids, metric films, and other useful information 
on metrication. 


National Bureau of Standards 

Department of Commerce 

(centimeter ruler, Special Publication 376, 
plastic pocket conversion card, Special 
Publication 365, full-scale wall chart, 
Modernized Metric System, Special Publication 
304) 


Union Carbide Research Center 

Educational Aids Department 

Box 3638 

Tuxedo, N.Y. 10987 

(English-Metric Conversion Calculator, $2.50) 


INFORMATION SOURCES 


Metric Association, Inc. 
2004 Ash St. 
Waukegan, Ill. 60085 


Metric Information Office 
National Bureau of Standards 
Dept. of Commerce 
Washington, D.C. 20234 


NASA 

Mr. Heinz W. Kampmeier, Chief 

Projects Office 

S & E-ASTR-B/Blds. 4487 

Marshall Space Flight Center, Ala. 35812 


National Council of Teachers of Mathematics 
1906 Association Dr. 
Reston, Va. 22091 


National Science Teachers Association 
1201 Sixteenth St., N.W. 
Washington, D.C. 20036 


Science Service, Inc. 
LEONE St.) NeW? 
Washington, D.C. 20036 


(Special Publication Orders) 
Superintendent of Documents 
U.S. Government Printing Office 
Washington, D.C. 20402 


Swani Publishing Co. 

Box 238 

Roscoe, Ill. 61073 

STUDENT TEXT (ANSWERS) 


METRIC PUZZLE: answers to questions p. xiv 


1) meter 6) kilogram or dekagram 
2) gram 7) meters 

3) liter 8) easy 

4) centi- 9) milliliter 

5) ten ~ 10) milli- 


APPENDIX A: answers to problems p. 514 


1) 0.5438 kg, 543,000 mg, 1.2 lbs 

2) 1000 cc, 1000 gms 

3) 110 yd backstroke or 330 ft 
440 yd hurdles or 1320 ft 
1100 yd speed skating or 33,000 ft 
2200 yd race or 66,000 ft 

4) 4.5 kg 

5) 40 liters, 2.5 liters 


Introducing the EMC Lesson-Plan Sequence 


THE FOLLOWING SECTION OF THE 
TEACHER’S HANDBOOK IS DESIGNED TO 
HELP YOU CONSTRUCT A LEARNING 
ENVIRONMENT. ALL PARTS OF THE EMC 
PROGRAM ARE BROUGHT TOGETHER 
HERE. YOU CAN USE THESE PARTS TO 
BUILD AN ENVIRONMENT THAT IS 
SUITED TO YOUR SPECIAL NEEDS AND 
TO THE NEEDS OF YOUR STUDENTS. 


* The section is divided into five units that 
correspond to the units in the text and the 
laboratory book. 


* Each unit begins with an overview. Next to 
the overview is a table of contents for the 
resource pages at the back of this handbook. 


* After each unit overview, a suggested student 
schedule is presented within a three-column 
format. Use the format by reading from left 
to right across the page. 


Begin with the far-left column in which the 
goals of the program are presented. “‘Process 
Goals” are stated in behavioral terms. They 
correspond to those goals listed in the lab- 
oratory book under sections called, ‘““Some 
Things You Should Be Able to Do Now.” 
*““Content Goals”’ are stated in conceptual 
terms and are related to the readings in the 
text. 


Now move across to the middle column. 
Core materials in the text and the laboratory 
book are listed here. Each core listing is 
correlated with the adjacent goal or goals in 
the left column. Special hints and informa- 
tion are also included to help you answer 
questions students might ask about the 
program. Please note that the suggested lab- 
oratory schedule in this column is based on 
50-minute periods. 


Then move to the far-right column to find 
optional text readings and laboratory 
activities that are related to the core mater- 
ials in the middle column. Additional sug- 
gestions for implementing the program are 
described as well. 


* At the end of the student schedule, there is 


a “Concept Word Index”’ that lists science 
words introduced in the unit. A student 
bibliography and a teacher bibliography 
immediately follow the index. 
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Equipment and Supply Inventory 


Supplier Key 


Scientific supply house 

. Radio or electronic supply house 

Hardware store 

General store (grocery, drug, office supply) 

. Student 

Note: See p. 121 for the supply-house addresses. 
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Materials in this list are for the 
EMC Laboratory Book PROBLEMS. 


Materials for one laboratory group 





Unit where item used 
Amount Description 7 2 Ss 4 is Supplier key 


1 Alcohol burner X X 
80 gm Aluminum metal turnings -X X 
Aluminum sheet (10 cm X 7 cm) xX 


x< 


Ammeter, 0-1 amp 
Ammeter, 0-10 amps 
Asbestos pad for ring stand X 


x 


Balance, equal-arm X X X 
Ball bearing, metal X 


x< 


Bar magnet 


x< 


Bar magnet, cylindrical 


x 
x 


Battery holder 
Beaker, 150 ml X 
Beaker, 250 ml X 
Beaker, 600 ml X 
Beaker tongs, pair X 


NO 


x 


Bell wire, 20-gauge roll 
Book xX 
Bulb, 5.1 volts 
Bulb, 3.75 volts 
Bulb, 4.9 volts 
Bulb holder, wired 
Clamp, universal X X 


Ww 


~ 


x XK XK 
x 
Ww WwW Ww 


x 


Compass 
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Concave mirror, round X 
80 gm Copper beads or shot X X 
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Materials for one laboratory group 








Unit where item used 


Amount Description 1 2 3. 4 5) Supplier key 
22 Corner iron, flat (5/8 X 4 in) X 3 
1 Crucible, porcelain Xx 1 
3 Double-convex lens, different focal length X 1 
2 Electric motor, small X ilee2 
1 Erlenmeyer flask, 125 ml Xx 1 
4 Evaporating dish (watch glass, 90 mm) X 1 
1 Eye dropper x x il! 
1 Flashlight Xx DAS 
1 Funnel Xx 1 
1 Glass block Xx 1 
1 Graduate cylinder, 10 ml X 1 
1 Graduate cylinder, 100 ml x x 1 
1 Hand lens, magnifying Xx 1,4 
1 Iron file X ted 
1 Kilogram mass Xx 1 
ti Knife switch X ees 
1 Laminated board (80 X 15 X 0.5 cm) Xx 3 
1 set Light filters (red, blue, green, yellow, cyan, X 1° 
magenta) 
2 sets Liquid crystal film, 3 temperature ranges x i ad 
(1 strip, 19° to 25°C; 1 strip, 30° to 36°C; 
1 strip, 45° to 49°C) 
8 Marble, glass x x Baa. 
1 Marble, hollow plastic Xx 13, 
1 Marble, plastic x les 
1 Metal spatula Xx 1 
3 Meter stick Xx 1 
1 Milliammeter, 0-100 milliamps 4 2 
1 Mirror, flat, silvered in front X 1 
1 Mirror, flat, two-way X 1 
1 Mirror support (modeling clay) X 34 
1 Motion cart Xx 1 
2 Nail, same size xX 3 
7] Paper clip, large Xx 4 
10 Paper clip, medium Xx 4 


* 


Available from Sargent-Welch 
** Available from Edmund Scientific 


Materials for one laboratory group 


Unit where item used 
Amount Description 7 2 3 4 D} Supplier key 


Pin X 
Plastic container, square Xx 
Porcelain spoon Xx 
Projector xX 

Pulley, double xX 

Pulley, single 


x< 
x 


Resistor, 10 ohms 
Resistor, 20 ohms 
Resistor, 30 ohms 
Ring with clamp for ringstand 


x x 


Ringstand 
Rubber band 
Ruler, metric and standard X 


x xX XK XK 


Ruler, metric, grooved plastic 
Safety glasses, pair Xx 
Spring force measurer, 0-2.5 N 
Spring force measurer, 0-20 N 


x K XK, 


set Standard masses 
Stirring rod, glass Xx Xx 
Stopper, 1-hole #3 X 
Stopper, 1-hole #4 Xx 
Stopper, 2-hole #6 xX 
Stopwatch Xx 
Teaspoon XxX 
Test tube xX x 
Test-tube holder Xx 
Test-tube rack Xx 
Thermometer (-10°C to 110°C) XM 
Thermometer, mercury, unmarked X 
Thumbtack mM 
Track, metal, 2-m long X 


N 
ce 
a 


oo 


Transmission diffraction grating xX 
Ib Tubing, glass or plastic (12 ft) X 
Voltmeter, 0-8 volts X 
Wall clock with second hand Xx Xx 
Washer, metal X 
Wire, with clips at both ends (jumper leads) 
Wood block (12 X 20 X 1 cm) 
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Consumable materials for one laboratory group (replace annually) 





Unit where item used 


Amount Description 7 2 3 4 5 Supplier key 

3 Alka-Seltzer Xx 4 

65 ml Ammonium hydroxide (household ammonia) X 4 

3 Battery, 1.5 volts “’D”’ X X Pd Sy, 

1 Battery, 6 volt X 23h 

10 gm Calcium carbonate X 1 

1 Cardboard tube, 4-cm diameter X 5 

15 gm Copper || carbonate Xx 1 

12 gm Copper || nitrate Xx 1 

1 Copper strip Xx 1 

20 gm Copper |! sulfate Xx 1 

1 Dark cloth (1 m X 1 m) Xx 5 

10 gm Epsom salt (magnesium sulfate) X 1,4 

1 Felt-tip pen, washable ink X X X 5 

2: Iron pipe, galvanized sections Xx 3,4 

80 gm Iron shot X 1 

4 Iron strip Xx 1 

3 Jar, 1 liter or 1 quart x 5 

1 spool Magnet wire, #24, cotton covered x 1k2 

ie Nail, iron, 20 |b Xx xX 3 
Paper, unlined white (8-1/2 X 11) Xx X 5 

2 Paper cup Xx x 4 

1 Pencil, without eraser X 5 

60 gm Plaster of Paris, 2 |bs a class X 3,4 

5 Plastic bag, sandwich size 4 X 4,5 

10 gm Potassium chloride X 1 

1 Scissors, 1 pair X 5 

1 Shoe box x 5 

1 Shoe-box lid (lens holder) X 5 

10 gm Sodium acetate x 1 

27 gm Sodium bicarbonate (baking soda) X 14 

10 gm Sodium carbonate (washing soda) X |, 2! 

35 gm Sodium chloride (table salt) Xx Le 

10 gm Sodium tetraborate (Borax) X (a! 

1 Staple or pin X 4,5 

1 Straw, 5-mm diameter, clear X 4.5 

10 Styrofoam cup Xx Xx 3,4 

2 Tin can X 5 

1 Tin strip Xx 1 


Consumable materials for one laboratory group (replace annually) 





Unit where item used 
Amount Description 7 2 Ss 4 5 Supplier key 















Toothpick, wooden 5 
2 Twist tie for plastic bag 5 
65 ml Vinegar (5% acetic acid) 4 
2: White card (7 cm X 25 cm) 4 
24 White card, index 4,5 
1 Zinc strip 1 
Consumable materials for one class (replace annually) 
Unit where item used 
Amount Description 7 2. 3 4 8) Supplier key 
1/3 Aluminum foil, roll Xx 4 
1 Bromthymol blue, bottle Xx 1 
4 sets Colored chalk (red, blue, green, yellow, cyan, X 4 
magenta, black) 4 
10 Distilled water, gallons X x 1,3,4 
3 Eye dropper X Xx 
1/2 pkg Filter paper Xx 1 
1 Food coloring, bottle X 4 
Ice Xx 
56 gm Iron I! sulfate Xx 1 
13.3 gm Potassium iodide X 1 
13.5 gm Potassium persulfate X 1 
1/4 |b Sodium thiosulfate (hypo), 5-year supply Xx 1,4 
1 |b Starch, 5-year supply X 4 
1 Ib Steel wool, all classes X 34 
1 roll String X 3,4 
1 roll Tape X 3,4 
44 gm Tin chloride X 1 
1 Ib Zinc, mossy, 2-year supply X 1 
36 gm Zinc sulfate X 1 
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Equipment and Supply Sources 


Optical equipment 


American Optical Corp. 
Scientific Instrument Div. 
Eggert & Sugar Roads 
Buffalo, New York 14215 


Bausch & Lomb Optical Co. 
635 St. Paul 
Rochester, New York 14602 


Ohaus Scale Corp. 
29 Hanover Road 
Florham Park, New Jersey 07932 


Eastman Kodak Co. 
343 State Street 
Rochester, New York 14604 


Electronic suppliers 


Allied Radio Shack 
Div. of Tandy Corp. 
100 N. Western Avenue 
Chicago, Illinois 60680 


Lafayette Radio Electronics 
111 Jericho Turnpike 
Syosset, L.I., New York. 11791 


General equipment and supplies 


Central Scientific Co. 
2600 S. Kostner Avenue 
Chicago, Illinois 60623 


Corning Glass Works 
Laboratory Products Dept. 
Corning, New York 14830 


Ealing Corp. 
2225 Massachusetts Avenue 
Cambridge, Massachusetts 02140 


Edmund Scientific Co. 
605 Edscorp Building 
Barrington, New Jersey 08007 


Eduquip Inc. 
1220 Adams Street 
Boston, Massachusetts 02124 


Fisher Scientific Co. 

Stansi Educational Materials 
1259 Wood Street 

Chicago, Illinois 60622 


Hubbard Scientific Co. 
2855 Shermer Road 
Northbrook, Illinois 60062 


Macalaster Scientific Co. 
Route 111 & Everett Turnpike 
Nashua, New Hampshire 02060 





Nalge Co. (plastics) 

Nalgene Labware Div. 

75 Panorama Creek Drive 
Rochester, New York 14602 


Owen-lIllinois, Inc. 
Kimble Products 
P.O. Box 1035 
Toledo, Ohio 43666 


Sargent-Welch Scientific Co. 
7300 N. Linder Avenue 
Skokie, Illinois 60076 


Sigma Scientific, Inc. 
P.O. Box 13802 
Gainesville, Florida 32601 


*For a list of other material and supply 
sources: UNESCO Source Book for Science 
Teaching. (2nd rev. ed.) UNI Pub., Inc., 
P.O. Box 4338, New York, New York 10016 
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Multimedia Suppliers 


‘Free film sources 


Write to the address listed or contact the office 
nearest you for a list of films available from 
each of the following sources. 


American Gas Association 
Film Service Library 

1515 Wilson Boulevard 
Arlington, Virginia 22209 


Association-Sterling Films 
Executive Offices 

866 Third Avenue 

New York, New York 10022 


Bell Telephone System Offices 
Local Bell Telephone System Business Office 


Bureau of Mines 

United States Department of the Interior 
Motion Pictures 

4800 Forbes Avenue 

Pittsburgh, Pennsylvania 15213 


Department of the Air Force 
USAF Central Audio-Visual Library 
Norton AFB, California 92409 


Eastman Kodak Company 
Audio-Visual Distribution 
343 State Street 

Rochester, New York 14650 


General Motors Corporation 

Public Relations Staff—Film Library 
General Motors Building 

Detroit, Michigan 48202 


International Business Machines Corporation 
Modern Talking Picture Service, Inc. 
Attention: IBM Service Desk 

160 East Grand Avenue 

Chicago, Illinois 60611 
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Modern Talking Picture Service 
1145 N. McCadden Place 
Los Angeles, California 90038 


National Aeronautics and Space Administration 
NASA Film Library 

National Audiovisual Center (GSA) 
Washington, D.C. 20409 


National Bureau of Standards 

Office of Technical Information 
and Publications 

Washington, D.C. 20234 


Shell Film Library 
450 North Meridian Street 
Indianapolis, Indiana 46204 


United States Atomic Energy Commission 
Office Information Services 
Washington, D.C. 20545 


United States Steel Corporation 
Chicago Film Center 

208 South LaSalle Street 
Chicago, Illinois 60690 


Other film sources 


Association-Sterling Films 
Executive Offices 

866 Third Avenue 

New York, New York 10022 


BFA Educational Media 

Div. of Columbia Broadcasting System, Inc. 
2211 Michigan Avenue 

Santa Monica, California 90404 


Cenco Educational Films 

Subs. of Cenco Instruments Corp. 
2600 S. Kostner Avenue 

Chicago, Illinois 60623 





Contemporary Films/McGraw-Hill 
330 W. 42nd Street 
New York, New York 10036 


Coronet Instructional Films 
Div. of Esquire, Inc. 

65 E. South Water Street 
Chicago, Illinois 60601 


Encyclopaedia Britannica 
Educational Corporation 

425 N. Michigan Avenue 

Chicago, Illinois 60611 


International Film Bureau, Inc. 
332 S. Michigan Avenue 
Chicago, Illinois 60604 


Modern Learning Aids 

Div. of Ward’s Natural Science 
Establishment, Inc. 

P.O. Box 302 

Rochester, New York 14603 


Modern Talking Picture Service, Inc. 
1234 Spruce Street 
Philadelphia, Pennsylvania 19107 


United Artists Corporation 
729 Seventh Avenue 
New York, New York 10019 


United World Films, Inc. 
221 Park Avenue South 
New York, New York 10003 


Free audiovisual sources 


These include suppliers of filmstrips, film 
loops, slides, and/or transparencies. 


The Aluminum Association 
750 Third Avenue 
New York, New York 10017 


American Gas Association 
Film Service Library 

1515 Wilson Boulevard 
Arlington, Virginia 22209 


Society of Plastics Engineers 
2010 Harvey Road 
Wilmington, Delaware 19810 


Other audiovisual sources 


Ealing Corporation 
2225 Massachusetts Avenue 
Cambridge, Massachusetts 02140 


Eye Gate House 

Div. of Cenco Instruments Corp. 
146-01 Archer Avenue 

Jamaica, New York 11435 


Jam Handy School Service, Inc. 
2781 East Grand Boulevard 
Detroit, Michigan 48211 


McGraw-Hill Films 

Div. of McGraw-Hill Book Company 
330 W. 42nd Street 

New York, New York 10036 


Society for Visual Education, Inc. 
Division of The Singer Company 
1345 Diversey Parkway 

Chicago, Illinois 60614 


Free or Inexpensive Curriculum Resource Materials 


These include charts, models, booklets, and 


various printed materials. 


The Aluminum Association 
750 Third Avenue 
New York, New York 10017 


American Gas Association 
1515 Wilson Boulevard 
Arlington, Virginia 22209 


Bureau of Mines 

United States Department of the Interior 
Publications Distribution 

4800 Forbes Avenue 

Pittsburgh, Pennsylvania 15213 


Caterpillar Tractor Co. 
Department AB2C 

100 N.E. Adams Street 
Peoria, Illinois 61602 


Coca Cola USA 
Local Bottler of Coca Cola 


Concern, Inc. 
2233 Wisconsin Avenue, N.W. 
Washington, D.C. 20007 


The Conservation Foundation 
1717 Massachusetts Avenue, N.W. 
Washington, D.C. 20036 


Fisher Scientific 
711 Forbes Avenue 
Pittsburgh, Pennsylvania 15219 


Inland Steel Co. 
30 W. Monroe 
Chicago, Illinois 60603 


National Tuberculosis and 
Respiratory Disease Association 
Public Relations Department 
1790 Broadway 

New York, New York 10019 


Tempil® Division 
Hamilton Boulevard 
South Plainfield, New Jersey 07080 


Union Oil Company of California 

Corporate Communications Department M-07 
P.O. Box 7600 

Los Angeles, California 90051 


U.S. Atomic Energy Commission 
Technical Information 
PORBOMIG2 

Oak Ridge, Tennessee 37830 


Zinc Institute, Inc. 
292 Madison Avenue 
New York, New York 10017 


Career Information Sources 


These sources are a small sample of the avail- 
able materials on careers. You might contact 
the guidance counselor and school librarian to 
obtain a more comprehensive bibliography on 
careers. 


Angel, Juvenal L. Students’ Guide to Occupa- 
tional Opportunities and Their Lifetime 


Earnings. World Trade Academy Press, 1967. 


The Encyclopedia of Careers and Vocational 
Guidance. Doubleday, 1967. 


Forrester, Gertrude. Occupational Literature; 
an annotated bibliography. H. W. Wilson, 
ihe & 


Occupational Outlook Handbook. U.S. Depart- 
ment of Labor Bureau of Labor Statistics, 
Published biennially. 


Splaver, Sarah. Your Career If You’re Not 
Going to College. Messner, 1971. 


Paraprofessions: Careers of the Future and 
the Present. Messner, 1971. 


Welch, J. L., and Lee, E. R. Career Guide: Job 
Demand Occupations. Employment Security 
Bureau, 1965. 


Publishers 


Abelard-Schuman Limited 
257 Park Avenue South 
New York, New York 10010 


Addison-Wesley Publishing Co., Inc. 
Reading, Massachusetts 01867 


Basic Books, Inc., Publishers 
404 Park Avenue South 
New York, New York 10016 


Chemical Rubber Publishing Co. 
2310 Superior Avenue N.E. 
Cleveland, Ohio 44113 


Childrens Press 
1224 W. Van Buren Street 
Chicago, Illinois 60607 


Thomas Y. Crowell Co. 
201 Park Avenue South 
New York, New York 10003 


Dodd, Mead & Company 
79 Madison Avenue 
New York, New York 10016 


Doubleday & Company | 
Garden City, New York 11530 


E. P. Dutton & Company, Inc. 
201 Park Avenue South 
New York, New York 10003 


Harper & Row, Publishers 
49 East 33rd Street 
New York, New York 10016 


Harvey House, Inc., Publishers 
Irvington-on-Hudson, New York 10533 


D. C. Heath & Company 
125 Spring Street 
Lexington, Massachusetts 02173 
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Holt, Rinehart & Winston, Inc. 
383 Madison Avenue 
New York, New York 10017 


The John Day Company, Inc. 
257 Park Avenue South 
New York, New York 10010 


J. B. Lippincott Co. 
521 Fifth Avenue 
New York, New York 10017 


Little, Brown & Company 
34 Beacon Street 
Boston, Massachusetts 02106 


Lothrop, Lee & Shepard Co., Inc. 
105 Madison Avenue 
New York, New York 10016 


The Macmillan Company 
Riverside, New Jersey 08075 


McGraw-Hill Book Company 
330 West 42nd Street 
New York, New York 10036 


Charles E. Merrill Publishing Co. 
1300 Alum Creek Dr. 
Columbus, Ohio 43216 


Julian Messner 
1 W. 39th Street 
New York, New York 10018 


William Morrow & Co., Inc. 
105 Madison Avenue 
New York, New York 10016 


Thomas Nelson Inc. 
Copewood and Davis Streets 
Camden, New Jersey 08108 . 


W. W. Norton & Company, Inc. 
55 Fifth Avenue 
New York, New York 10033 





Prentice-Hall, Inc. 
Educational Book Division 
Englewood Cliffs, New Jersey 07632 


Random House, Inc. 
201 E. 50th Street 
New York, New York 10022 


The Ronald Press Company 
79 Madison Avenue 
New York, New York 10016 


Sampson Low, Marston & Co. 
Ginn and Company 

191 Spring Street 

Lexington, Massachusetts 02173 


Scott, Foresman and Company 
1900 E. Lake Avenue 
Glenview, Illinois 60025 


Silver Burdett Company 
250 James Street 
Morristown, New Jersey 07960 


Simon and Schuster, Inc. 
630 Fifth Avenue 
New York, New York 10020 


Franklin Watts, Inc. 
845 Third Avenue 
New York, New York 10022 


John Wiley & Sons, Inc. 
605 Third Avenue 
New York, New York 10016 


World Publishing Company 
110 E. 59th Street 
New York, New York 10022 


Professional References 


Books and articles 


Atkin, J. Myron. “‘Behavioral Objectives in 
Curriculum Design: A Cautionary Note.” 
Readings in the Philosophy of Education: 
A Study of Curriculum. Allyn & Bacon, 
meso 70: 


Bruner, Jerome. The Process of Education. 
Harvard University Press, 1960. 


Conant, James B. Modern Science & Modern 
Man. Doubleday, 1959. 


Science & Common Sense. Yale University 
Press, 1951. 


David, Edward E., Jr. ““Defining Objectives for 
Science Education,”’ National Assessment of 
Educational Progress. Vol. IV, No. 3, 1971. 


Flavell, John H. The Developmental Psychology 
of Jean Piaget. Van Nostrand, 1968. 


Ginsburg, Herbert, and Opper, Sylvia. Piaget’s 
Theory of Intellectual Development: An. 
Introduction. Prentice-Hall, 1969. 


Little, David R., et al. Sourcebook of 
Chemistry & Physics. Macmillan, 1972. 


Martin, Michael. Concepts of Science Educa- 
tion. Scott, Foresman, 1972. 


Reichenbach, Hans. Experience & Prediction. 
The University of Chicago Press, 1938. 


Saterstrom, Mary H. (ed.). Educators’ Guide to 
Free Science Materials. (13th ed.) Educators 
Progress Service, Inc., 1972. 


Scheffler, Israel. Conditions of Knowledge. 
Scott, Foresman, 1965. 


Science & Subjectivity. Bobbs-Merrill, 1967. 
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Anatomy of Inquiry: Philosophical Studies 
in the Theory of Science. Bobbs-Merrill, 
LO Ge 


Periodicals 


Catalyst for Environmental Quality 
274 Madison Avenue 
New York, New York 10016 


Chemistry 

American Chemical Society 
1155 16th Street N.W. 
Washington, D.C. 20036 


Current Science 

Xerox Publications 

245 Long Hill Road 
Middletown, Connecticut 06457 


Journal of Research in Science Teaching 
John Wiley & Sons, Inc. 

605 Third Avenue 

New York, New York 10016 


The Physics Teacher 

American Association of Physics Teachers 
335 East 45th Street 

New York, New York 10017 


Science 

AAAS 

1515 Massachusetts Avenue N.W. 
Washington, D.C. 20005 


School Science and Mathematics 
Lewis House 

P.O. Box 1614 

Indiana University of Pennsylvania 
Indiana, Pennsylvania 15701 


Science Activities 

Science Activities Magazine 
8150 Central Park Avenue 
Skokie, Illinois 60076 


Science Digest 
224 West 57th Street 
New York, New York 10019 


Science News 

Science Service, Inc. 
1719 N Street N.W. 
Washington, D.C. 20036 


The Science Teacher 

NSTA 

1201 Sixteenth Street N.W. 
Washington, D.C. 20036 


Science World 

Scholastic Magazines 

50 W 44th Street 

New York, New York 100386 


Scientific American 
415 Madison Avenue 
New York, New York 10017 


Selected U.S. Government Publications 
Superintendent of Documents 

U.S. Government Printing Office 
Washington, D.C. 20402 


Smithsonian 
P.O. Box,2928 
Boulder, Colorado 80302 


Evaluation 


The EMC program provides a variety of tools 
and techniques for evaluation of student pro- 
cess skills and in concept formation. These are 
scattered throughout the various components 
of the program. 


The Laboratory Book 

1. Process skill objectives written in students’ 
language are listed in the sections entitled 
“Some Things You Should Be Able to Do 
Now.”’ You may wish to use these objectives 
for informal evaluation by observing students 
at work in the laboratory. You may also wish 
to set up laboratory tasks for formal evaluation 


of the students’ ability to meet these objectives. 


2. The optional investigations, entitled ‘““Your 
Turn,” can be used to check students’ ability 
to state hypotheses, set up experiments, con- 
trol variables, and interpret data. 

3. The activities in Appendix A (pp. 237-258), 
entitled ‘‘Renewing Your Skills,” can be used 
for preevaluation. You might give all students 
a short quiz of a representative sampling of 
these problems to find out which students need 
to do the activities. 


Teacher’s Edition of the Laboratory Book 

1. Suggested answers to the interpretation 
questions posed within the format of each 
investigation are printed in red. Often there 
are no “right” or ‘‘wrong’”’ answers. However, 
students should be able to substantiate their 
answers with their laboratory data. 

2. Suggested answers to the questions in the 
‘“‘Renewing Your Skills’’ activities are also 
printed in red. 
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Student Text 

1. The ‘“‘Test Yourself’ sections, which appear 
at short intervals in the basic text material, 
were primarily designed for student self-evalua- 
tion. For that reason, suggested answers are 
given for immediate reinforcement in Appendix 
B (pp. 516-5380) of the text. However, you can 
modify any of these questions for your own 
evaluation of students’ progress. 

2. Objective questions for each optional read- 
ing (essay) are given in Appendix C (pp. 531- 
547) of the text. Answers to these questions, 
arranged according to unit and the title of the 
essay, are on pages 134-138 of this handbook. 
There are also open-ended questions on each 
essay in Appendix C. You may wish to use 
these as a subjective evaluation tool. 

3. Many thought questions are posed to the 
students in the basic readings. These can be 
adapted into discussion questions for informal 
evaluation. 


Teachers’ Handbook 

1. Objective questions on the content goals 
of each of the five units in the program are on 
pages 139-158 of this handbook. The content 
goals from which these questions were devel- 
oped are listed in the first column of the sug- 
gested lesson-plan sequence, pages 10-115. 
These goals are for the basic materials of the 
program, not the optional ones. Though the 
questions are presented in order of chapter 
development, you will probably want to use 
those you choose in random order. 

2. Objective questions that can be used in a 
mastery test for the content goals of all the 
units are on pages 159-165. You will probably 
want to use these in random order also. 





3. Open-ended questions appear in the 
““Options”’ column of the suggested lesson-plan 
sequence (pp. 10-115.). These may be answered 
in essay form by the students. 

4. Answers to the objective questions on each 
optional reading are given on pages 134-158 of 
this handbook. The questions themselves are in 
Appendix C of the text. 


Assessing Attitude Change 

There are no objective methods you can use to 
assess changes in students’ attitudes toward 
science and science-related topics. However, 
informal evaluation of students’ attitudes or 
changes in attitudes is an ongoing process in 
every classroom. 

Teachers notice how students act in the 
classroom and in the laboratory. They see 
which students get to work readily and which 
students waste time. And teachers observe that 
a change has taken place when students who 
used to guess at answers begin to rely on their 
laboratory data. Teachers know which students 
take on extra work. They notice which stu- 
dents blame science for all the ills of the world 
—or think that science is a mysterious panacea 
for all our problems. Above all, teachers notice 
when students move from one group to 
another. 

This program has not supplied you with 
objective means to measure attitude changes. 
However, you may be interested in some of the 
books which discuss this type of evaluation. A 
sampling is listed on the following page. Given 
on the same page are references on more formal 
types of evaluation of process skills and 
content. 




















“Ive got him trained --every time I complete 
the maze he gives me a piece of cheese /” 
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FOLD, OR MUTILATE YOUR TEST CARDS... 
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Evaluation Answers to Appendix C 


Unit 1: Light 


What Is Light? Part 1 (p. 11) 


BG 

2. false 

3. particles 
4. true 


Seeing Red (p. 24) 


poke 
a, EN 
3. false 
4b 
5. true 


Now You See It Now You Don’t (p. 28) 


is ive 
Die | 
3. true 
4. true 


What Is Light? Part 2 (p. 36) 


1. flatter 
2. false 
3. true 
4. true 


Mirror, Mirror on the Wall (p. 42) 


1a 
DG 
3. false 


Sunlight: Fuel for a Furnace (p. 50) 


1. solar 
2. eelrue 
3. true 
4. false 


Another Kind of Curved Mirror (p. 52) 


1. false 
2. true 
3. false 
Aye rue 


What Is Light? Part 3 (p. 59) 


light interference 
diffraction 

true 

wave 

false 


tol es oo 


Zigzagging Light (p. 72) 


1. false 
2. true 
3. true 
4. fiber optics 


What Is Light? Part 4 (p. 76) 


iy wet 

2. false 
3. true 
4. true 





Lenses and Your Vision (p. 86) 


ly da 
ip 6! 
one true 
4. false 
5. true 


Other Seeing Aids: Microscopes and 
Telescopes (p. 92) 


1. true 
2. true 
3. true 
4. true 


Photographer at Work (p. 100) 


A 

1. true 
2. true 
Set CUe 
4. true 


What Is Light? Part 5 (p. 104) 


1. true 
2. false 
3. true 
4. true 


Laser: Beam of the Future (p. 108) 


1. false 
2. true 
3. false 
4. false 


Our Visual Environment: 
Light or Blight? (p. 112) 


1. true 
2. true 
So etrue 
4, true 


Unit 2: Electricity 


Those Were the Days (p. 131) 


‘aed 
we Ag) 
3. insulator 
ec 


The Shining Lights (p. 148) 


eR 
Pap iG | 
3. b 
4. true 


Frog Legs and Other Things (p. 160) 


i xe 
2. voltaic pile 
3. a 
4, Db 


Messages by Wire (p. 172) 


1. true 
2. true 
3. false 
4. false 
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Broken Circuits that Conduct (p. 176) 


Cc 

vacuum tube 
grid 

d 
semiconductor 
transistor 


SE Nd et ed Ba 


Signals Without Wires (p. 183) 


1. true 
2. false 
3. triode 
4. true 


What’s Behind that Electrical Outlet in 
the Wall? (p. 197) 


Teecrie 
2. false 
See 
4. a 


Who Gets the Credit? (p. 204) 


1. false 

2. electromagnet 
3. generator 

4. false 

5. false 


Power Controversy (p. 214) 


1. false 
2. false 
3. false 
4. true 


Unit 3: Motion 


Tick Tock (p. 232) 


personal 
natural 

d 

Dog Star 
pendulum 


ee ee: 


How Much Depends on Where (p. 242) 


Ue Aa 
2. true 
3. false 
4. d 


Up, Up, and Away (p. 292) 


Lea, 

Za true 

3. lever 

4. escalator 


Heave-Ho (p. 295) 


fepalse 
2. true 
3. true 
4. true 


The Invisible String (p. 311) 


1. true 
ie ee 

3. false 
4. true 


A Backward Shove When Going Forward 
(p. 315) 


1. ten or (10) 
PRS NEMS 
3. true 
4. true 


What's the Hurry? (p. 318) 


1. true 
Zeeatrue 
3. true 
4. true 





Unit 4: Heat 


Thermometers and How They Got That Way 
(p. 334) 


die ve, 

Bask | EEG Ege 
3. false 

4. Celsius 


ls There Another Way? (p. 338) 


bh OUR 

PA de 

oe e.b as a 

4. true 

5. thermogram 


Calories You Eat (p. 354) 


1. false 

2. true 

3. bomb calorimeter 
4. d 


Pots and Pans and Other Things (p. 363) 


true 
b 
d 
false 
Cc 
true 


pe Na el oe 


Heat Engines (p. 366) 


a 

piston 

true 

generate electricity 
false 


ON ee al 


Water — Great Stuff! (p. 381) 


ae ye 

FR Gl 

3. false 
4. 


true 


There Is a Model (p. 388) 


crystals 

Brownian motion 
a 

true 

a 

true 


SE Shao getline 


WATER... Water... water (p. 394) 


Ws el 
2a 
3. true 
4. true 


Unit 5: Chemistry 


Gasoline and Peppermint (p. 419) 


dk” Ws) 
DAS 
3S. tetrue 
4. true 


From Aspirin to Fake Gems (p. 422) 


1. crystals 
2. pyroceram 
3. false 
4, true 


A Molecular Demolition Derby (p. 438) 
1. true 
2. false 
3. true 
4. true 


The Story of the Atom Part 1 (p. 440) 


i Ae 
Zoe 
ae a. 
4. true 
5. true 
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The Story of the Atom Part 2 (p. 445) 


true 
Mendeleev 
nucleus 

b 

nucleus 
false 


i Nib poo) Soha 


“Who-dun-it?” (p. 449) 


1. forensic 
oa 
oD 
4, ©¢ 


From Atoms to lons (p. 472) 


1.) 1Ons 
2s a 

3. false 
4. true 


From the Stone Age to the Foundry (p. 475) 


era 
2. true 
3. true 
As 3c 
5. true 


The Magic of Carbon (p. 488) 


1. carbon 

2. true 

3. false 

4. hydrocarbons 


Molecules on a Chain (p. 490) 


polymers 
glycogen 
d 


amino acids 
false 
true 


Sige 
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Synthetic Polymers (p. 496) 


AE ie 

2. false 
3. true 
4. true 


The Fly in the Ointment (p. 498) 


tbe Sie) 
Di ee 
3. true 
4. true 


The Good Old Way (p. 507) 


1. true 
2. true 
3. false 
4. true 





Unit Test Questions 


Unit Test Questions: Light 


Chapter 1: Why Color? 


c dhe 
De 
true 3. 
false 4. 
false 5} 
b 6 
a Ae 





A prism can 

(a) block out all but one color. 
(b) add colors to white light. 
(c) separate white light into 
colors. 


lo) 


(completion) A plastic sheet with 
parallel scratches used to make a 
spectrum is a diffraction grating. 


(true-false) Color filters pass some 


colors of the spectrum and block d 4 Vaile 


others. 


(true-false) Two color filters in 
front of a light will add color to 
the light. 


(true-false) A red filter blocks red 
light. 


When you hold a magenta filter 
and a yellow filter together and 


look through them at a white b 138. 





surface, you will see 
(a) blue. 

(b) red. 

(c) magenta. 

(d) yellow. 


A blue object in white light is 
(a) blue. 

(b) orange. 

(c) green. 

(d) white. 


true 8. 


true 9. 


TC: 


true 128 


false 14. 


(true-false) Opaque surfaces 
reflect the color you see. 


(true-false) A magenta opaque 
surface absorbs green light. 


The color of an object is deter- 
mined by the 

(a) natural prisms of dust 
particles in light. 

(b) brightness of the light 
absorbed. 

(c) way particles absorb and 
reflect light. 

(d) filtering property of air. 


The three basic colors of paints 
are 

(a) red, yellow, and blue. 

(b) magenta, blue, and cyan. 
(c) red, yellow, and cyan. 

(d) magenta, yellow, and cyan. 


(true-false) By mixing different 
amounts of any two or three 
basic paint colors, you can 
produce all other colors. 


When red and green lights overlap 
on a white surface, you will see 
(a) blue. 

(b) yellow. 

(c) black. 

(d) white. 


(true-false) You get white when 


you mix magenta, yellow, and 
cyan paints. 
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Oe Sto2)5! 


You can get white light by shining 
the following three colors on top 
of each other and onto a white 
surface: 

(a) magenta, red, blue 

(b) yellow, green, red 

(c) red, green, blue 

(d) none of the above 


Chapter 2: Mirror Reflections 


false il. 
true We 
d 3 
b 4 
c oO: 
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(true-false) You can see an object 
even when it reflects no light. 


(true-false) Your image in a plane 
mirror appears to be located 
behind the mirror. 


The angle of incidence is between 
the 

(a) mirror and the light rays 
bouncing off the mirror. 

(b) mirror and the light rays 
going to the mirror. 

(c) normal and the light rays 
bouncing off the mirror. 

(d) normal and the light rays 


going to the mirror. b tyes 


A comparison between the size of 
the angles of incidence and reflec- 
tion shows that 

(a) the angle of incidence is 
usually larger. 

(b) there is no difference in size. 
(c) the angle of reflection is 
usually larger. 


The normal line is 

(a) the path of light from an 
object to a mirror. 

(b) the path of light reflected 

by the mirror. 

(c) a line perpendicular to a 
mirror surface. 

(d) the distance between the 
object and its image in the mirror. 


false 


false 


true 


true 


false 4 


false 8. 


10. 
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12. 


13. 


14. 


(completion) The image in a flat 
mirror is called a virtual image 
because it can not be projected 
onto another surface. 


(true-false) The image in a flat 
mirror is larger than the object. 


(true-false) In a concave mirror the 
angle of incidence is smaller than 
the angle of reflection. 


(true-false) Parallel light beams 
which strike a concave mirror will 
be reflected parallel to each other. 


Reflected beams cross each other 
in front of a concave mirror at the 
(a) incident. 

(b) normal. 

(c) reflective point. 

(d) focal point. 


(true-false) The more curved a 
concave mirror is, the longer its 
focal length will be. 


If your image in a concave mirror 
is nothing but a blur of color, 
you are 

(a) between the mirror and its 
focal point. 

(b) at or near the focal point of 
the mirror. 

(c) beyond the focal point of the 
mirror. 

(d) none of the above. 


(true-false) When an object is 
between a concave mirror and its 
focal point, the image seen is 
right side up and enlarged. 


(true-false) Rays which enter a 
concave mirror through its focal 
point will leave parallel to each 
other. 


false 16. 


15. 


Your image in a concave mirror 
will be smaller than you are if 
you stand 

(a) between the mirror and its 
focal point. 

(b) at or near the focal point of 
the mirror. b 
(c) beyond two focal lengths from 

the mirror. 

(d) none of the above. 


(true-false) Concave mirrors can 
project enlarged, right-side-up 
images onto a wall. 


Chapter 3: Images Through a Pinhole 


baie. 


true 


true 


true 


i 


A pinhole image is always 

(a) enlarged. 

(b) upside down. 

(c) upright. 

(d) located behind the mirror. 


true 


(true-false) The brightness of a 
pinhole image depends on the 
amount of light coming through 
the pinhole and on the distance 
from the pinhole to the image. 


(true-false) One of the things that 
can affect the size and sharpness 
of the pinhole image is the size of 
the pinhole. 


A tree 12 meters tall is 24 meters 
from the pinhole. How tall will its 
pinhole image be on a card held 8 
centimeters from the pinhole? 

(a) 4 centimeters 

(b) 6 centimeters 

(c) 8 centimeters 

(d) none of the above 


(true-false) As a pinhole image 
becomes smaller, it becomes 
sharper. 


false aL 


false 


false 


Chapter 4: Lenses 


(true-false) The biggest difference 
between a regular camera and a 
pinhole camera is the shutter. 


A light beam passes from glass to 
air at an angle. The angle of refrac- 
tion is the angle of 
incidence. 

(a) less than 

(b) greater than 

(c) equal to 





A light beam passes from air into 
glass. The angle of incidence is 
between the 

(a) normal and the beam in glass. 
(b) normal and the beam in air. 
(c) surface and the beam in glass. 
(d) surface and the beam in air. 


(true-false) Light bends toward 
the normal when it passes from 
air to glass at an angle. 


(true-false) A material which has 
a low index of refraction bends 
light more than one with a high 
index. 


(true-false) Since a diamond has 
a higher index of refraction than 
a ruby, light will pass through a 

diamond with less bending. 


Which of the following has the 
lowest index of refraction? 

(a) water 

(b) diamond 

(c) air 
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c 8. 
false 9. 

NO; 
true 11. 
true IA. 
a ey. 
false 14. 
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After parallel light beams have 
passed through a double-convex 
lens, they 

(a) are parallel to each other. 
(b) are spread out from one 
another. 

(c) meet at a point. 

(d) none of the above. 


(true-false) A double-convex lens 
always has only one focal point. 


(completion) The distance from 
the center surface of a lens to the 
focal point is called the focal 


length. 


(true-false) Both virtual and real 
images can be produced with 
double-convex lenses. 


(true-false) Light rays which come 
from one point on an object and 
then pass through a double-convex 
lens will meet again at the real 
image of that object. 


As you move an object from 2 
focal lengths to 1% focal lengths 
in front of a double-convex lens, 
its image on a wall will 

(a) become larger. 

(b) become smaller. 


(true-false) As you move an object 
from 1% focal lengths to % focal 
length in front of a double-convex 
lens, its image on a wall will be- 
come brighter. 


b 15. A light beam which passes through 
the exact center of a double-convex 
lens (along the axis of the lens) 

(a) will be bent toward the mid-line. 
(b) will not be bent. 

(c) will be bent away from the 
mid-line. 


false 16. (true-false) The enlarged image 
you see when an object is placed 
between a double-convex lens 
and its focal point can be pro- 
jected onto another surface. 


Cc 17. Areal image will be formed at the 
focal point of a double-convex lens 
when the object is 
from the lens. 

(a) two focal lengths 
(b) one focal length 
(c) a great distance 
(d) none of the above 





true _18. (true-false) Flatter lenses produce 
larger images than sharply curved 
lenses if they are at the same dis- 
tance from the obiect. 


d 19. Which one of the following does 
not affect the way images are 
produced by double-convex lenses? 
(a) the curve of the lenses 
(b) the material of the lenses 
(c) the focal length of the lenses 
(d) none of the above 





Chapter 5: The Brightness of Light 


false 1. (true-false) Flashbulbs are useful 
in photographing distant scenes 
because they help to lighten the 
shadows. 


true 


false 


(completion) The brightness of 
light is generally measured by 


a (an) light meter. 


(true-false) The intensity of light 
from a bulb decreases as the dis- 


tance from the bulb increases. 


(true-false) If the distance between 
an object and a light source is cut 
in half, the amount of light reach- 


ing the object will double. 


When a paint sprayer is used to 


describe the behavior of light, one 


measure similar to intensity 
would be the 


(a) amount of paint in the sprayer. 


(b) color of the paint chosen. 


(c) number of dots on a surface. 


(d) path the drops of paint 
followed. 


Unit Test Questions: Electricity 


Chapter 6: Measuring Electricity 


true 1. (true-false) A mental model 
provides people with an explana- 
tion for events that they have 
observed or measured. 


c 2. An electrical pulse-counter measures 
units of electricity called 
(a) ammeters. 
(b) current. 
(c) coulombs. 
(d) volts. 


true 3. (true-false) The light-sensitive sur- 
face of a light meter can change 
light energy to electrical energy. 


Cc 4. You can use a (an) 
to measure the number of cou- 
lombs that pass a point in a cir- 
cuit each second. 

(a) voltmeter 

(b) intensity meter 
(c) ammeter 

(d) none of the above 





a 5. are the units of measure 
for the number of coulombs passing 
a point in a circuit each second. 
(a) Amps 
(b) Volts 
(c) Ohms 
(d) Watts 





a 6. For electricity to flow, there must 
be from one side 
of asource of electricity to the 
other. 

(a) acomplete circuit 
(b) filament potential 
(c) acircuit switch 
(d) all of the above 





true Te 
b 8. 
b 9. 
false 10. 
c thik. 
true LB. 
b TS. 
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(true-false) Insulators help keep d 


a current within the path along 
conductors. 


If an electrical circuit is closed, 
the 

(a) energy present will increase 
over the path of the circuit. 

(b) circuit will conduct 
electricity. 

(c) generated energy will soon 
melt one of the metal connections. 
(d) ammeter will serve as an 
insulator. Cc 


Glass barriers are used on electric 
transmission lines because glass is 

a(an) 

(a) solid. 

(b) insulator. c 
(c) filament. 

(d) compound. 


(true-false) Each coulomb of 
electricity gains energy as it goes 
through the filament of a lamp. a 


The energy used per coulomb of 
electricity, as the current moves 
through the filament of a lamp, 

is measured with 

(a) an ammeter. 

(b) aresistance meter. 

(c) a voltmeter. 


(true-false) A voltmeter is attach- 
ed in a circuit with one wire on 
either side of an electrical device. 


The voltmeter reading across one 
bulb in a circuit is 8 volts. Across 
the second bulb it is 4 volts. 
Across the third bulb it is 12 
volts. The smallest voltage which 
the battery can supply is 

(a) 12 volts. 

(b) 24 volts. 

(c) 4 volts. 

(d) none of the above. 


true 


15. 


16. 
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ik. 


false 19. 


20. 


14. 


The energy per second an electrical 
device uses is reported in units 
called 

(a) amps. 

(b) coulombs. 

(c) volts. 

(d) watts. 


(true-false) If other conditions are 
equal, the higher the number of 
watts, the brighter will be the 
light from a bulb. 


Watts=amps___ volts. 
(aye 
(hay 
(c) Xx 
(d) = 


A watt is to a kilowatt as | is to 
(a) 10. 

(b) 100. - 

(c) 1000. 

(d) none of the above. 


The electric company charges for 
electricity by the hour. 
(a) kilowatt 

(b) voltage 

(c) amperage 

(d) coulomb 


(true-false) A device which has a 
high electrical resistance allows a 
large number of amps to pass 
through it, even if the voltage 
source is small. 


The units in which electrical 
resistance is measured are 
(a) amps. 

(b) volts. 

(c) watts. 

(d) none of the above. 





d Bl. 
c a2, 
b Zoe 
a 24. 
falseme 2b: 
d 26. 
true 


27. 


How do you find the number of 
ohms in a circuit? 
(a) volts + amps 
(b) volts- amps 
(c) volts X amps 
(d) volts + amps 


When several appliances are con- 
nected in a parallel circuit, 

(a) if one is turned off they all 
will go off. 

(b) the amperage is the same in 
all parts of the circuit. 

(c) neither of the above. 


If appliance A allows more amps 
to flow through it than appliance 
B, when both are connected to 
the same voltage source, what 
can we tell about the resistance 
of each appliance? 

(a) A has a higher resistance 
than B. 

(b) Bhas a higher resistance 
than A. 

(c) A will be equal to B. 


Ina 





(a) series 
(b) parallel 
(c) neither of the above 


(true-false) Each user of electricity 
in a series circuit is on a separate 
path. 


A circuit breaker is preferable to a 
fuse because it 

(a) is easily reset. 

(b) cannot be replaced by a penny. 
(c) is safer. 

(d) all of the above. 


(true-false) Batteries wired together 
in series provide more voltage than 
they would if wired in parallel. 


circuit amperage 
is the same in all parts of the circuit. 


Chapter 7: 


Cc 1 





true 2. 
c 3. 
b 4 
true Bye 
true 6. 
c The 


Electricity and Magnetism 


One of the poles of a magnet is 
labeled N for 

(a) negative. 

(b) neutral. 

(c) north. 

(d) none of the above. 


(true-false) A bar magnet attracts 
iron objects. 


The space which is affected by 
the presence of a magnet is called 
that magnet’s 

(a) geographic field. 

(b) S-pole. 

(c) magnetic field. 

(d) N-pole. 


When you place a compass near a 
bar magnet, the of the 
compass will point to the N-pole 
of the bar magnet. 

(a) N-pole 

(b) S-pole 

(c) E-pole 

(d) W-pole 


(true-false) Electrical current 
moving through a wire creates a 
magnetic field around the wire. 


(true-false) Reversing the direction 
of the current through a wire loop 
changes the direction of the mag- 
netic field around the wire. 


The magnetic field through a wire 
coil can be reversed by 

(a) reversing the direction of the 
current through the coil. 

(b) winding the coil in the 
opposite direction. 

(c) both a and b may be correct. 
(d) neither a nor Db is correct. 
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true 8. 
c 9. 
trued 510: 
false 11. 
a hs 
Chapter 8: 
false il. 
true 2. 
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(true-false) Electromagnets have 
N-poles and S-poles only when 
they are turned on. 


An electromagnet can be made 
stronger by 

(a) reducing the voltage. 

(b) decreasing the number of 
turns in the coil. 

(c) using a thicker iron core. 
(d) all of the above. 


(true-false) The amount of weight 
a magnet will lift is a good meas- 
ure of its strength. 


(true-false) When a bar magnet is 
at rest inside a coil of wire, it 
generates an electric current. 


The electric current produced by 
an electromagnet is caused by 

(a) rapid changes in the strength 
of the magnetic field inside a wire 
coil. 

(b) an iron core at rest inside the 
wire coil. 

(c) reversing the direction of the 
wire coil. 

(d) all of the above. 


The Whirring of Motors 


(true-false) A free-to-rotate elec- 

tromagnet will move slowly ina 

complete circle when it is attach- 
ed to a closed electric circuit. 


(true-false) When a free-to-rotate 
electromagnet is placed between 
two permanent magnetic poles, it 
will line up with its N-pole close 
to the permanent S-pole. 


true 


An electromagnet mounted ona 
pivot between two magnetic poles 
and attached to a spring can be 
used as a simple 


(a) fan. 
(b) meter. 
(c) motor. 


(d) none of the above. 


To keep a free-to-rotate electro- 
magnet moving in one direction 
between two permanent magnetic 
poles, you could 

(a) decrease the amount of 
current in the coil. 

(b) move the permanent poles 
farther apart. 

(c) reverse the current through 
the coil every half turn. 

(d) all of the above. 


In an electric motor, the split-ring 
commutator isa 

(a) device which regularly in- 
creases and decreases the current 
through a coil. 

(b) circuit breaker which prevents 
an overload of current on a wire. 
(c) current-reversing switch which 
rotates with an electromagnet. 

(d) none of the above. 


The brushes of a motor must be 
made of a 

(a) conductor. 

(b) nonconductor. 


The revolving electromagnet in an 
electric motor is called a(an) 

(a) field magnet. 

(b) armature. 

(c) generator. 

(d) none of the above. 


(true-false) The electrical power 
consumed by a motor is calculated 
by the same method used to find 
the wattage of a light bulb. 


true 


true 


10. 


Cae AT: 


13. 


14. 


We 


The rate at which a motor uses 
energy is generally expressed in 
(a) watts or horsepower. 

(b) watts or amps. 

(c) volts or horsepower. 

(d) volts or amps. 


If a motor is attached to a 6-volt 
source and 2 amps of current are 
passing through it, what is the 
electrical power of the motor in 
watts? 

(a) 6 watts 

(b) 8 watts 

(c) 10 watts 

(d) none of the above 


When you rotate a wire coil 
between two permanent mag- 
netic poles, it becomes an electric 
(a) battery. 

(b) ammeter. 

(c) generator. 

(d) all of the above. 


(true-false) The speed at which a 
coil is rotated in a magnetic field 
is directly related to the amount 
of electricity generated. 


The type of current used to operate 
most American appliances is 

(a) alternating. 

(b) = direct: 


(true-false) One way to increase 
the amount of power supplied by 
a generator is to increase the speed 
of its armature. 


Unit Test Questions: 


Motion 


Chapter 9: Things in Motion 


true ip 
Cc 2t 
b 3 
true 4, 
true By. 
true 6. 
false fia 


(true-false) If it takes less effort 
to throw one ball than another, it 
will also take less effort to stop it. 


An important thing to know 
about the motion of an object is 
the way it 

(a) starts and stops. 

(b) goes. 

(c) both of the above. 


If a motorcycle takes 30 minutes 
to travel 50 kilometers, what is 
its average speed for the trip? 

(a) 80 kilometers per hour 

(b) 100 kilometers per hour 

(c) 60 kilometers per hour 

(d) none of the above 


(true-false) You can find the 
average speed of an object by 
dividing the distance traveled 
by the time interval. 


(true-false) When an object moves 
at an unchanging speed, its 
average speed is the same as its 
exact speed for any point along 
the way. 


(true-false) If one of two similar 

objects moving at the same speed 
is harder to stop, that object will 
also be harder to lift. 


(true-false) An object will weigh 
less on the moon than on the 
earth because objects have less 
mass on the moon. 
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c 8. Which one of the following pro- b 
perties of an object would change 
as the object moves away from 
the center of the earth? 
(a) height 
(b) width 
(c) weight 
(d) mass 


d 9. Most countries accept the b 





as the unit for 
measuring mass. 
(a) newton 
(b) meter 
(c) pound 
(d) gram 


10. (completion) Equal-arm balances 
are used to compare the mass of 
objects. 


c 11. A gram is to a kilogram as 1 is to 
(a) 10 
(b) 100 


(c) 1000 c 


a 12. The momentum of an object is 
equal to its 
(a) mass X speed. 
(b) mass - speed. 
(c) mass + speed. 
(d) mass + speed. 


b 13. In an ideal collision, the total d 
momentum is 
(a) increased. 
(b) unchanged. 
(c) decreased. 


true 14. (true-false) The mass of an object 


is one of the things that affects an true 


object’s momentum. 


Chapter 10: Using Force 


1. (completion) A push or a pull is 
a force. 
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The more an object 
has, the more force must be 
applied to change its speed a 
certain amount. 

(a) speed 

(b) mass 

(c) energy 

(d) momentum 


If you keep applying an unchang- 
ing force to a free-to-move object, 
its speed is likely to 

(a) stay the same. 

(b) keep increasing. 

(c) decrease. 


A newton is the unit of 
used in the 
system. 

(a) force, metric 

(b) force, decimal 

(c) mass, metric 

(d) mass, decimal 








To calculate force, you need to 
know 

(a) mass, time interval, and 
change in weight. 

(b) momentum and weight. 
(c) mass, time interval, and 
change in speed. 

(d) none of the above. 


Newtons are units used in the 
measurement of 

(a) speed and force. 

(b) mass and speed. 

(c) mass and weight. 

(d) weight and force. 


(true-false) You need to apply 
more force to change the speed 
of an object quickly than if you 
were to change it slowly. 


(completion) When two surfaces 
rub together, a force called 
friction tends to slow down the 
motion. 





c 9. 
false 10. 
true ale 
true Ue. 
false 13. 
b 14. 
Chapter 11: 
b ile 


Which one of the following sur- 
faces would produce the greatest 
amount of friction? 

(a) ice-skating rink with the 
surface slightly melted 

(b) roller-coaster wheels 
lubricated with a coating of oil 
(c) sidewalk lightly coated with 
a mixture of salt and sand 


(true-false) Friction is always 


useless. ) bbslias 46: 


(true-false) When two equal forces 
are being exerted in opposite 
directions on an object, no change 
in motion results. 


(true-false) To lift an object 
through a distance, you must 
exert a force equal to the weight 
of the object. 


(true-false) Two forces are acting 
at an angle to each other. You 
can find their combined force by 


adding the two force values. a ie 


Two forces are acting at a small 
angle to each other. When the 
angle is made larger, their com- 
bined force will 

(a) become larger. 

(b) become smaller. 

(c) stay the same. 


Doing Work 


Most pulleys are built to be used b 9. 


as 

(a) inclined pulleys. 

(b) fixed pulleys and moving 
pulleys. 

(c) fixed pulleys and elastic 
pulleys. 

(d) none of the above. 


true De 


true . 


true 4. 


true 8. 


(true-false) Wheels are used in 
pulleys to reduce friction. 


(true-false) With pulleys, you can 
lift an object with less force. 


(true-false) When pulleys are used 
to lift an object, the force on 
every uplifting rope is the same as 
the force you apply. 


A newton-meter is a unit of 
(a) force. 
(b) work. 
(c) speed. 
(d) mass. 


To find out how much work has 

been done on an object, you need 

to know and 
values. 

(a) mass and weight 

(b) force and mass 

(c) force and distance 

(d) force and weight 








To lift a heavy load with as little 
effort as possible, you should use 
a pulley system with 

(a) many uplifting rope sections. 
(b) one uplifting rope section. 
(c) small number of uplifting 
rope sections. 


(true-false) In a friction-free 
pulley system, work input equals 
work output. 


To lift a 5000-newton load with a 
1000-newton force, you would 
need a pulley system with at least 
uplifting ropes. 





(a) 2 
(b) 5 
(e) a0 
(d) none of the above 
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A friction-free pulley 

system with 4 uplifting ropes 

can lift a load of 1600 newtons 

if the force applied is at least 
newtons. 





(a) 400 
(b) 640 
(G)e200 
(d) none of the above 


(completion) A board used as a 
seesaw is a simple machine called 
a lever. — 


Which one of the following would 
be affected least by friction? 

(a) pulley 

(b) lever 

(c) inclined plane 


The less force you use to lift 

an object with a simple machine, 
the is the distance 
through which you must apply 
that force. 

(a) smaller 

(b) greater 





Which of the following are simple 
machines? 

(a) pulleys and levers 

(b) pulleys and inclined planes 
(c) levers and inclined planes 

(d) all of the above 


(true-false) The mechanical 
advantage of a pulley system is 
the same as the number of up- 
lifting ropes. 


If you oil the moving parts of a 
machine you will make it more 
efficient by 

(a) increasing the input force. 
(b) increasing the work input. 
(c) reducing load weight. 

(d) reducing friction. 


true ILE 
Chapter 12: 
true Ly 
true 2, 
d 3 
true 4. 
a Bs 
true 6. 
a . 


(true-false) A frictionless machine 
would have an efficiency of 100 
percent. 


What Goes Up, Must Come Down 


(true-false) Towing a skier to the 
top of a hill accomplishes the 
same amount of work as having 
the skier climb there. 


(true-false) In the study of 
motion, energy is defined as the 
ability to do work. 


Electricity, light, and motion 
are all forms of 

(a) force. 

(b) work. 

(c) magnetism. 

(d) energy. 


(true-false) A magnetic field is a - 
force field. 


To pull a paper clip away from a 
magnet, you must 

(a) do work. 

(b) change the force field. 

(c) both of the above. 


(true-false) The pull of gravity 
changes the speed of falling 
objects. 


When you lift an object, that 
object gains 

(a) potential energy. 

(b) electrical magnetism. 

(c) gravitational thrust. 

(d) newtonian motion. 


true 


10. 


seh 


12: 


As an object falls, it loses 
and gains 








(a) momentum, energy of 
motion. 

(b) potential energy, energy of 
motion. 

(c) electrical energy, work. 

(d) none of the above. 


A roller-coaster is at the top of a 
hill. To figure out how much 
work had to be done to put it 
there, you need to know 

(a) its momentum. 

(b) its mass and weight. 

(c) the distance it was lifted and 
its weight. 

(d) its gravitational thrust and 
its energy force. 


A heavy object and a light object 
are falling from the same height. 
Just as they hit the ground, 

(a) both will have the same 
energy of motion. 

(b) the heavier one will have 
more energy of motion. 

(c) the lighter one will have more 
energy of motion. 


(true-false) The speed of falling 
objects keeps increasing during 
the fall if air resistance is nota 
factor. 


If there is little air resistance, 
a 2-kilogram mass will fall 
a 





1-kilogram mass. 

(a) faster than 

(b) at the same rate as 
(c) slower than 


Unit Test Questions: Heat 


Chapter 13: Temperature 


d 1 
b 2 
false oF 
d 4 
false 5. 
true 6. 


Numbering various points on a 

homemade thermometer is called 
the thermometer. 

(a) metering 

(b) converting 

(c) referencing 

(d) calibrating 


Thermometer readings found by 
using the coldest and hottest 
water from a faucet are called 
(a) expansion standards. 

(b) reference points. 

(c) equal steps. 

(d) pure scales. 


(true-false) All materials increase 
in volume by the same amount 
when they are heated to a given 
temperature. 


Which one of the following sub- 
stances can be used to measure 
changes in temperature? 

(a) liquids 

(b) solids 

(c) gases 

(d) all of the above 


(true-false) On the Fahrenheit 
scale, the boiling point of pure 
water is 100°F. 


(true-false) Most temperature 
scales use the melting and boiling 
points of pure substances as their 
reference points. 
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false 


true 


true 


1572 


10. 


ital: 


12: 


13. 


The scale on a thermometer is c 14, 
divided into equal units called 
(a) grams. 
(b) meters. 
(c) degrees. 
(d) calories. 
During hot weather, most 
building materials true 7 PS: 
(a) expand. 
(b) contract. 
(true-false) Cooking utensils d 16. 
often have handles made of wood 
because wood is an excellent 
conductor of heat. 
(true-false) The reference points 
on the Fahrenheit and Celsius 
scales are found by using the 
melting and boiling points of pure Chapter 14: 
water at sea level. 
d ih 
(true-false) If a substance changes 
in length or in volume when 
heated, it could be used to make 
a thermometer. 
The Fahrenheit scale can be con- 
verted to the Celsius scale by 
using 
(a) a table that compares the 
two scales. b 2. 
(b) a formula for converting 
Fahrenheit to Celsius. 
(c) either of the above. 
The expansion of a liquid is 
easier to see when the liquid is 
placed ina 
(a) large-diameter tube. 
(b) small-diameter tube. 
true 3. 


The temperature scale used in 
most laboratories was developed 
by 

(a) Fahrenheit. 

(b) Galileo. 

(c) Celsius. 

(d) Newton. 

(true-false) On the Fahrenheit 
scale, the freezing point of pure 
water is 32° at sea level. 


Liquid crystal thermal paint is 
sometimes used instead of a 
standard thermometer because it 
(a) expands. 

(b) acts as an insulator. 

(c) changes from black to white. 
(d) none of the above. 


Supplying Heat 


If frozen good is placed on a table 
outside the freezer, the 

(a) air will supply heat to the 
food. 

(b) table will supply heat to the 
food. 

(c) food, table, and air will end 
up being the same temperature. 
(d) all of the above. 


When equal amounts of water at 
different temperatures are mixed, 
the final temperature will be 

(a) the sum of the two starting 
temperatures. 

(b) halfway between the two 
starting temperatures. 

(c) closer to the warmer temper- 
ature than to the cooler one. 

(d) none of the above. 


(true-false) If 50 grams of 100°C 
water were added to 50 grams of 
20°C water, the final temperature 
would be 60°C. 


true 


Two equal masses of water at 
different temperatures are mixed. 
How would you figure out their 
final temperature? 

(a) add together the starting 
temperatures and divide by two 
(b) subtract the lower starting 
temperature from the higher one 
(c) estimate the temperature 

(d) none of the above 


The calorie is a unit that describes 
the amount of heat needed to 

(a) melt ice. 

(b) increase the melting point 

of water by 1°C. 

(c) change the boiling point of 
water. 

(d) raise the temperature of 1 
gram of water by 1°C. 


Which one of the following sub- 
stances will supply the most 
calories when added to 20°C 
water? 

(a) iron at 20°C 

(b) aluminum at 50°C 

(c) water at 50°C 


(true-false) It takes 50 calories to 
raise the temperature of 50 grams 
of water 1°C. 


How many calories must be 
supplied to 50 grams of water to 
raise the water temperature by 
PAs O24 

(a) 1250 calories 

(50 calories X 25°C) 

(b) 2 calories 

(50 calories + 25°C) 

(c) 50 calories per® C 

(50 grams X 1°C) 

(d) 5000 calories per° C 

(50 grams X 100°C) 


c 9. 
false 10. 
a iat 
true A, 
Chapter 15: 
false alk, 
Cc A. 
b 64 


When metal at room temperature 
is first added to boiling water, the 
(a) metal supplies heat to the air. 
(b) temperature of the water 
rises. 

(c) temperature of the water 
falls. 

(d) metal supplies heat to the 
water. 


(true-false) When equal amounts 
of water and iron are mixed, the 
final temperature will be halfway 
between the two starting 
temperatures. 


Equal amounts of lead and boiling 
water are mixed. If the water con- 
tinues to boil, the equilibrium 
temperature 

(a) will be at least 100°C. 

(b) will be at least 50°C. 

(c) cannot be predicted. 


(true-false) The heat capacity of 
water is greater than that of iron. 


Boiling Water and Melting Ice 


(true-false) Steam, water, and ice 
are different substances. 


The ice in a glass of water will 
keep the water cold until 

(a) the ice starts to melt. 

(b) the water evaporates. 

(c) all the ice melts. 

(d) the glass of water is put on 
a hot plate. 


There are 50 grams of water in a 
beaker. How much will the water 
weigh after it has boiled for five 
minutes? 

(a) more than 50 grams 

(b) less than 50 grams 

(c) the same 


false 


false 


true 


false 


10. 


ay 


Heat of fusion refers to the num- 
ber of calories that must be sup- 
plied to change 1 gram ofa 

(a) liquid to a gas. 

(b) gas to a liquid. 

(c) solid to a liquid. 

(d) none of the above. 


(true-false) If heat is supplied to 
melt ice, the temperature of the 
ice and water will increase as the 
ice melts. 


The heat that must be supplied to 
a liquid to change it to a gas is 
called 

(a) acalorie. 

(b) heat capacity. 

(c) heat of fusion. 

(d) heat of vaporization. 


(true-false) Water has the same 
heat of vaporization and heat of 
fusion. 


(true-false) The amount of heat 
supplied to change a liquid to a 
gas is equal to the amount of 
heat given off when the gas 
changes back to a liquid. 


When a liquid becomes a 
it absorbs heat. 

(a) gas 

(b) solid 


(true-false) When water boils, it 
gives off heat equal to its heat of 
fusion. 


The shape and volume of a 
remains the same 

as long as the temperature does 

not change. 

(a) gas 

(b) solid 

(c) liquid 

(d) all of the above 


true 


true 


true 


false 
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(true-false) When two liquids 
mix evenly without being stirred, 
the process is called diffusion. 


(true-false) Gases expand to fill 
the available space. 


(true-false) Diffusion occurs more 
rapidly at 75°C than at 40°C. 


(true-false) Gases diffuse more 
rapidly when they are cooled than 
when they are stirred. 


Which one of the following are 
solutions? 

(a) sugar and tea 

(b) oxygen and air 

(c) ink and water 

(d) all of the above 





Unit Test Questions: Chemistry d le 


Chapter 16: 
true ake 
true Di. 
d ae 
a 4. 
true By 
Cc 6. 


Variety Is the Spice of Life 


(true-false) The way that sub- 
stances bend light can be used to 
determine whether two objects 
that look alike are made of differ- 
ent substances. 


(true-false) It is easier to determine 
that two substances which look 
alike are different from each other 
than that they are the same. 


The characteristic of a substance 
which is measured in grams per 
cubic centimeter is its 

(a) refraction. 

(b) resistance. 


(c) distillation. d 9. 


(d) density. 


An object’s density is its 





(a) mass per unit volume. 
(b) volume per unit of mass. 
(c) mass per unit of weight. 
(d) none of the above. 


(true-false) Different samples of 
the same pure substance will 
always have the same physical 
properties. 


When trying to determine the 
identity of an unknown chemical, 
it is very dangerous to 

it. 

(a) heat 

(b) dissolve 

(c) taste 

(d) measure 


true 8. 


false 10) 


If three measurements show no 
differences between two substances, 
but a fourth measurement shows a 
difference, the substances are 

(a) probably the same because 

the majority of tests show no 
difference. 

(b) the same because one measure- 
ment is not critical. 

(c) probably not the same but 
four measurements are not enough 
to be sure. 

(d) not the same because a repeat- 
able difference on one measure- 
ment is sufficient. 


(true-false) The identification of 
unknown substances depends on 
their reactions in physical and 
chemical tests. 


To identify an unknown substance, 
compare results from testing that 
substance with 

(a) test results from known 
substances. 

(b) chemists’ tables of properties 
of substances. 

(c) physical properties of known 
substances. 

(d) all of the above. 


(true-false) The substances in a 
mixture can be identified without 
separating them from each other. 


When a mixture melts, it generally 
does so 

(a) at the melting point of the 
major component. 

(b) at the lowest melting point 

of all the components. 

(c) over a range of temperatures. 
(d) above the melting points of 
all the components. 
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(true-false) Most materials found b 
in nature are not pure substances. 


To separate the solids from liquids 
in a mixture you would probably 
use 

(a) filter paper. 

(b) fractional distillation. 

(c) boiling. 

(d) crystallization. 


The process of boiling away one 

part of a mixture at a time is 

called 

(a) crystallization. d 
(b) fractional distillation. 

(c) steaming. 

(d) vaporization. 


Substances in a solution can be 
separated by boiling because 

(a) pure substances have specific 
boiling points. 

(b) boiling removes the impurities 
and makes them ineffective. 

(c) oils rise to the top. 

(d) boiling alters the index of 
refraction of the mixture. 


Changing Substances 


(true-false) Chemical reactions d 
result in the formation of new 
substances. 


(true-false) The decomposition of 
a substance in the presence of heat 
is a chemical change in that sub- 
stance. 


(true-false) Metals that rust gen- 
erally do so because of the 
presence of oxygen. 


true 


true 


true 


10. 


Which one of the following is not 
a chemical change? 

(a) reaction with oxygen 

(b) solubility in water 

(c) reaction in the presence of 
an acid 

(d) decomposition on heating 


(true-false) If the combination of 
two or more substances produces 
anew substance, you can be sure 
that a chemical reaction is taking 
place. 


An insoluble substance produced 
from the reaction between two 
soluble substances is called 

(a) a deteriorate. 

(b) a lacerate. 

(c) a condensate. 

(d) a precipitate. 


(completion) If you see bubbles 
in a chemical reaction with an 
acid and a base, you know that a 
gas is being formed. 


(true-false) Some chemical reac- 
tions produce heat and others 
do not. 


In a chemical reaction chemical 
energy is sometimes changed to 
(a) heat energy. 

(b) energy of motion. 

(c) electrical energy. 

(d) any of the above. 


(true-false) Every chemical reac- 
tion results in a change in energy. 


a TL 
true Le 
false oa: 
false 14. 
true US. 
true 16. 
true Ile 
a 18. 
false 
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Steel wool burns and an iron nail 
does not because 

(a) the steel wool has a larger 
surface area. 

(b) iron does not take part in 
chemical reactions. 

(c) heat affects the speed of 
chemical reactions. 


(true-false) The heat resulting 
from one chemical reaction can 
sometimes be used to speed up 
another. 


(true-false) Reducing the concen- 
tration of one substance in a 
chemical reaction increases the 
speed of the reaction. 


(true-false) Catalysts are expensive 
because they are quickly used up 
in chemical reactions. 


(true-false) Catalysts are added to 
change the rate of chemical 
reactions. 


(true-false) Enzymes act as 
catalysts within the human body. 


(true-false) A shorthand formula 
for a substance gives the number 
of atoms of each element present 
in that substance. 


In the equation for a chemical 
reaction, there are 

(a) the same number of atoms of 
each element on each side of the 
arrow. 

(b) different numbers of atoms 
of each element on each side of 
the arrow. 


(true-false) All elements exist as 
single atoms. 


Chapter 18: Metals 


a 


true 


true 


false 


true 


false 
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Which one of the following metals 
is the most likely to react with 
oxygen? 

(a) copper 

(b) gold 

(c) platinum 

(d) silver 


(true-false) The physical and 
chemical properties of each metal 
determine the ways in which that 
metal can be used. 


(true-false) The fact that gold is 
found in nature as a pure metal 
illustrates its lack of reactivity. 


When a metal reacts with oxygen, 
a reaction occurs. 
(a) captivating 

(b) catalytic 

(c) combination 





(true-false) The reactivity of 
metals is all that’s needed to 
identify them. 


If iron is more reactive than 
copper 

(a) copper will displace iron from 
solution. 

(b) iron will displace copper from 
solution. 

(c) none of the above. 


(true-false) A series of displacement 
reactions can be used to arrange 
the metals according to their 
reactivities. 


(true-false) A displacement reac- 
tion will take place only when a 
metal is placed in a solution con- 
taining a compound of a different 
metal. 
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d 9. The voltage in an electrochemical 
cell is directly related to the 
(a) increase in the concentration 
of the solution in the tank. 
(b) decrease in the concentration 
of the solution in the tank. 
(c) sum of the reactivities of the 
two metals. 
(d) difference between reactivities 
of the two metals. 


Cc 10. When steel is galvanized, the zinc 
coating protects the iron from 
corrosion by 
(a) displacing the iron from any 
compounds it might form. 

(b) keeping the iron from 
contact with air and moisture. 
(c) both of the above. 


b 11. Which one of the following metals 
is commonly used to protect the 
steel parts of an automobile? 

(a) platinum 
(b) chromium 
(c) manganese 
(d) nickel 


d 12. Which one of the following can 
be used to protect steel against 
corrosion? 

(a) galvanizing 

(b) painting 

(c) plating 

(d) all of the above 
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Mastery Test Questions 


Unit 1: Light 


Chapter 1: Why Color? 


c Le 
d 2 
b a 


When white light passes through a 
transparent sheet of “‘pure”’ color, 
(a) the color of the sheet is 
added to the light. 

(b) the color you see is the color 
absorbed by the sheet. 

(c) the color you see is the color 
that passed through the sheet. 

(d) all of the above. 


In a controlled situation with 
‘“‘oure”’ colors and “pure”’ lights, a 
red object under a blue light 
would appear 

(a) red. 

(b) green. 

(c) blue. 

(d) black. 


Which one of the following colors 
do you see when red and blue 
lights overlap? 

(a) red 

(b) magenta 

(c) indigo 

(d) cyan 


Chapter 2: Mirror Reflections 


c ile 


Mirrors reflect light in such a way 
that the angle of incidence always 
equals 

(a) 90>. 

(b) the normal. 

(c) the angle of reflection. 

(d) none of the above. 


A reflection in a flat mirror is 
called a image 
because it cannot be projected 
onto another surface. 

(a) refracted 

(b) real 

(c) virtual 

(d) vital 





When you look at yourself in a 
concave mirror, your image is 
(a) blurry when you are at the 
focal point. 

(b) larger-than-life when you are 
inside the focal point. 

(c) upside down when you are 
outside the focal point. 

(d) all of the above. 


The size and location of the 
image projected by a mirror is 
affected by the location of the 
object and the of 
the mirror. 

(a) focal length 

(b) normal line 

(c) center 

(d) all of the above 





Chapter 3: Images Through a Pinhole 


a 


Ale, 


The pinhole image of an object 


becomes as you move 
the object closer to the pinhole. 
(a) larger 

(b) smaller 
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true 2 


(true-false) The pinhole image of 
an object becomes sharper as you 
move the object farther from the 
pinhole. 


Chapter 4: Lenses 


b iL. 
d » 

false 3 
true 4, 


The index of refraction 


(a) equals the angle of incidence. 


(b) compares the path of light in 
air with that in the substance 
being studied. 

(c) indicates the thickness of a 
block of material. 

(d) shows the extent to which 
air bends light toward a normal. 


The type of lens used in magni- 
fying glasses and cameras is 

(a) concave. 

(b) convex. 

(c) double-concave. 

(d) double-convex. 


(true-false) Light rays which pass 
through the exact center of a 
double-convex lens (along the 
axis of the lens) are bent more 
than rays passing through at 
other locations. 


(true-false) The focal length of a 
lens depends on the degree of 
curvature of its surfaces. 


Chapter 5: The Brightness of Light 


false AL. 
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(true-false) As you get farther 
away from a light source, its 
intensity increases. 


The intensity of light is 
when the 
distance from the source of that 
light is cut in half. 
(a) twice as great 
(b) three times as great 
(c) four times as great 
(d) half as great 





Unit 2: Electricity 


Chapter 6: Measuring Electricity 


Cc 1. A light switch operates by 
(a) conducting electricity when 
the switch is closed. 
(b) breaking and completing an 
electrical circuit. 
(c) both of the above. 


true 2.  (true-false) When electrical 
appliances are in use, electrical 
current must flow through them. 


b 3. Electrical insulators are used to 
(a) increase the amount of 
electricity in a circuit. 

(b) keep electrical current in the 
desired path along conductors. 
(c) conduct electricity by 
completing a circuit 

(d) help the pulses of electricity 
form a continuous stream. 


a 4. Voltage is a measure of 
(a) energy per coulomb. 
(b) energy per second. 
(c) coulombs per second. 
(d) none of the above. 


Cc 5. The electrical power used by a 
lamp in a circuit is measured in 
(a) amps. 
(b) ohms. 
(c) watts. 
(d) volts. 


a 6. Because of the changes in 
resistance, most electrical heaters 
use electricity ata rate 
when they are first switched on 
than after they are warmed up. 
(a) faster 
(b) slower 


If electrical devices are connected 
to a voltage source by means of 
parallel circuits, what happens 
when one device is shut off? 

(a) the remaining devices operate 
at a higher voltage 

(b) the remaining devices con- 
tinue to operate normally 

(c) all of the devices are shut off 
(d) none of the above 


Chapter 7: Electricity and Magnetism 


a 


true 


true 


ake 


4, 


The north pole of a magnet is 
attracted to the earth’s 
geographic pole. 

(a) north 

(b) south 

(c) east 

(d) west 


(true-false) When electricity 
moves through a wire, a magnetic 
field is created. 


Reversing the current in a coil of 
wire 

(a) increases the strength of the 
magnetic field. 

(b) reverses the direction of the 
magnetic field. 

(c) creates an electromagnet. 
(d) none of the above. 


(true-false) Electricity can 
produce magnetism and magnet- 
ism can produce electricity. 


Chapter 8: The Whirring of Motors 


a 1. The split-ring commutator is 
used to 
(a) reverse the poles of a revolv- 
ing electromagnet. 
(b) increase the horsepower of an 
engine. 
(c) attach electrical devices in 
series. 
(d) convert volts and amps to 
ohms. 


d 2. The rate at which a motor uses 
energy is expressed in 
(a) amps. 
(b) ohms. 
(c) volts. 
(d) watts. 


true 3. (true-false) When you turn the 
armature of an electric motor by 
external means, that motor 
becomes an electric generator. 


Unit 3: Motion 


Chapter 9: Things in Motion 


a 1. The average speed that an object 
travels during a certain time inter- 
val is determined by 
(a) dividing the distance traveled 
by the time elapsed. 

(b) multiplying the distance 
traveled by the time elapsed. 

(c) dividing the time elapsed by 
the distance traveled. 

(d) none of the above. 
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a 2. 
true os 
d 4 
false 5: 
Chapter 10: 
a dl 
Cc 2s 
true OL 
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When two bowling balls are 
moving at the same speed, the one 
that is harder to stop probably 
has a 

(a) greater mass. 

(b) larger diameter. 

(c) brighter color. 

(d) faster speed. 


(true-false) The weight of an 
object decreases as it moves away 
from the center of the earth. 


The internationally accepted 
standard mass is the 

(a) liter. 

(b) pound. 

(c) quart. 

(d) gram. 


(true-false) Under ideal labora- 
tory conditions, momentum is 
generally lost when two balls 
collide. 


Using Force 


If a girl uses one newton of force 
to perform a task, how fast can it 
be done by a different girl who 
exerts four times as much force? 
(a) 1/4 the time 

(b) 1/2 the time 

(c) the same time 

(d) none of the above 


In scientific work the weight of 
an object is measured in 

(a) pounds. 

(b) grams. 

(c) newtons. 

(d) kilos. 


(true-false) Friction always 
opposes the applied force on an 
object. 


Chapter 11: 
d i ly: 
c Da 
a oF 
false ral 


When two forces work together 
at an angle to each other, the 
resulting force is equal to the 
(a) difference between the two 
forces. 

(b) sum of the two forces. 

(c) neither of the above. 


Doing Work 


What is the maximum load that 
can be raised with a six uplifting 
rope pulley system and a force of 
300 newtons? 

(a) 800 newtons 

(b) 600 newtons 

(c) 900 newtons 

(d) 1800 newtons 


When you apply a force to move 
an object through a distance, you 
have done- 

(a) catalysis. 

(b) exercise. 

(c) work. 

(d) magnetism. 


In a lever system the load to be 
lifted should be placed on the 
(a) short arm. 

(b) long arm. 

(c) fulcrum. 

(d) all of the above. 


(true-false) When simple machines 
such as levers and inclined planes 
are used to perform tasks in real 
life, we find that work input 
equals work output. 





Chapter 12: What Goes Up, Must Come Down b 4, 


d i 


Unit 4: Heat 


Which one of the following is a 
form of energy? 

(a) light 

(b) motion 

(c) electricity 

(d) all of the above 


When an object has been moved 
against a force field, it has gained 
(a) mechanical advantage. 

(b) potential energy. 

(c) magnetic capacity. 

(d) all of the above. 


Chapter 14: 


Chapter 13: Temperature b Ly 


false i 


false a 


(true-false) When heat is applied 
to most materials, they contract. 


(true-false) People generally agree 
on the exact temperatures to 
which words like ‘“‘hot”’ and 
‘“‘cold”’ should be applied. 
Laboratory thermometers are true 2. 
calibrated using the 

(a) melting point of pure mer- 

cury and the boiling point of pure 

alcohol. 

(b) freezing point of pure water 

and the average temperature of a 3. 
the human body. 

(c) melting point of pure mer- 

cury and the temperature of the 

sun. 

(d) freezing and boiling points of 

pure water at sea level. 


false 4. 


If the temperature on a warm 
day is reported in both Fahren- 
heit and Celsius degrees, which 
would be the higher number? 
(a) Celsius 

(b) Fahrenheit 

(c) both are the same 


Liquid crystal thermal paint is 
used to 

(a) insulate the handles of pots 
and pans. 

(b) increase the speed with which 
the temperature of solids changes. 
(c) show how temperature varies 
on the surface of an object. 

(d) all of the above. 


Supplying Heat 


When liquids of different temper- 
atures are mixed together, the 
temperature of the mixture 
changes until it reaches a (an) 





(a) aeolipile. 
(b) equilibrium. 
(c) insulator. 
(d) refractor. 


(true-false) When hot water is 
added to an equal mass of cooler 
water, the temperature of the 
mixture will be halfway between 
the two starting temperatures. 


The amount of heat that must be 
supplied to raise the temperature 
of 1 gram of water 1°C is called a 
(a) calorie. 

(b) degree. 

(c) kilogram. 

(d) therm. 


(true-false) When equal masses of 
water and iron are added together, 
the final temperature will be half- 
way between the two starting 
temperatures. 
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true 3). 
Chapter 15: 
b hy 
true Dh. 
false ie 
a 4, 
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(true-false) The heat capacity of 
an object depends on the material 
of which that object is made. 


Boiling Water and Melting Ice 


The heat supplied to melt a solid 
at its melting point is called the 
heat (of) 

(a) capacity. 

(b) fusion. 

(c) vaporization. 

(d) density. 


(true-false) When a substance 
freezes, it gives off heat equal to 
its heat of fusion. 


(true-false) The amount of heat 
supplied to increase the temper- 
ature of a substance is absorbed 
when the temperature falls. 


Which one of the following states 
of matter does not assume the 
shape of the container in which it 
is located? 

(a) solid 

(b) liquid 

(c) gas 

(d) all of the above 


Diffusion occurs more rapidly at 
than at 30°C. 

(a) 50°C 

(b) 10°C 


Unit 5: Chemistry 


Chapter 16: Variety Is the Spice of Life 


false Ls 


(true-false) It is easier to prove 
that two substances are alike than 
that they are different. 


d 2 
a 3F 
true 4, 
a Bs 
Chapter 17: 
false ik. 
true De 
false ee 


Which one of the characteristics 
below is used by scientists in 
deciding if substances are alike 
or different? 

(a) electrical resistance 

(b) index of refraction 

(c) melting point 

(d) all of the above 


It is difficult to compare the 
density of two powders because 
(a) there are spaces between the 
grains of powder. 

(b) they have different melting 
and boiling points. 

(c) powders may occur in more 
than one form. 

(d) you should never taste an 
unknown chemical. 


(true-false) A pure substance 
melts completely at its melting 
DOMLtaa 


Fractional distillation separates 
substances because of differences 
in 

(a) boiling point. 

(b) crystallization. 

(c) rate of condensation. 

(d) filter paper. 


Changing Substances 


(true-false) When sugar is heated 
it decomposes, and when it is 
cooled it returns to its original 
state. 


(true-false) The ways in which a 
substance reacts with oxygen or 
with acids or with bases are chem- 
ical properties of that substance. 


(true-false) Chemical reactions 
which do not occur in a matter 
of hours will probably not occur 
at all. 





true 


When a catalyst is used to change 
the speed of a chemical reaction, 
the catalyst is 

(a) used up in the reaction. 

(b) the same after the reaction 
as before. 

(c) changed into a different 
substance. 


(true-false) Chemical formulas 
tell us how many atoms of an 
element a molecule contains. 


Chapter 18: Metals 


true 


true 


false 


true 


1 


What is a displacement series used 
for in chemistry? 

(a) to separate liquids in a 
mixture 

(b) to show how quickly chemi- 
cal reactions occur in the presence 
of oxygen 

(c) to determine which of two 
metals is more reactive 

(d) to prevent chemical reactions 
from occurring 


(true-false) Displacement reac- 
tions produce the electric current 
in the electrochemical cell. 


(true-false) If metal A is more 
reactive than metal B, metal A 
will displace metal B from a com- 
pound in solution. 


(true-false) An electrochemical 
cell using two metals next to each 
other in the displacement series 
will produce more current than a 
cell using metals at opposite ends 
of the series. 


(true-false) Galvanizing and 
plating are both methods of 
protecting steel from corrosion. 
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